/ 



ITW CASE 14371 



EXPANDABLE /CONTRACTIBLE UNIVERSA L THERMAL BULKHEAD 
STRUCTURE FOR USE WITHIN REFRIGERATED CARGO CONTAINERS 



FIELD OF THE INVENTION 

The present invention relates generally to thermal 
5 bulkhead structures which are conventionally incorporated 
within refrigerated cargo containers, such as, for example, 
those defined or present within refrigerated trucks, refri- 
gerated trailers, refrigerated railroad cars, and the like, 
for defining and maintaining separate, insulated spaces char- 

10 acterized by different temperature levels or gradients, such 
as, for example, freezer compartments, refrigerated compart- 
ments, and dry compartments, and more particularly to a new 
and improved thermal bulkhead structure which is capable of 
being installed and used within different refrigerated cargo 

15 containers, which are characterized, for example, by means of 
different height and width dimensions, as a result of the 
fact that the new and improved thermal bulkhead structure, 
which is constructed in accordance with the principles and 
teachings of the present invention, has or is characterized 

20 by means of a predetermined, standardized size which is nev- 
ertheless expandable and contractible , whereby the new and 
improved thermal bulkhead structure therefore comprises a 
universal thermal bulkhead structure which can effectively be 



installed and used within any one of several differently siz- 
ed refrigerated cargo containers, which are characterized by 
means of height and width dimensions which are within prede- 
termined size ranges, regardless of the actual internal di- 
5 mensions of such differently sized refrigerated cargo con- 
tainers . 



BACKGROUND OF THE INVENTION 

Refrigerated cargo containers, such as, for examp- 
le, those defined or present within refrigerated trucks, re- 

10 frigerated trailers, refrigerated railroad cars, or the like, 
are conventionally used, for example, to house or store, and 
effectively maintain frozen or refrigerated, perishable car- 
go, while such perishable cargo is being transported in con- 
nection with its commercial distribution, in order to pre- 

15 serve such perishable cargo in its freshest possible condi- 
tion or state. The refrigeration units are conventionally 
mounted within the forward end portions of the cargo contain- 
ers, such as, for example, upon the front walls of the cargo 
containers. In accordance with conventional cooling process- 

2 0 es, cycles, or methodology, cooled or conditioned air is dis- 
charged or exhausted from the refrigeration unit outlet, 
which is disposed within the upper region of the cargo con- 
tainer, such that the air is effectively conducted in the 
rearward direction and through the cargo container within the 

2 5 vicinity of the cargo container ceiling. At the same time, 
warmer air is drawn in the forward direction, through the 
lower region of the cargo container within the vicinity of 



2 



the cargo container floor structure, so as to effectively be 
conducted or routed back toward, and into, the refrigeration 
unit inlet. Such return air is then able to be re-cooled or 
re-conditioned for recirculation back into the cargo contain- 
er as a result of again being exhausted or discharged from 
the refrigeration unit outlet. 

In order to properly facilitate or establish the 
aforenoted air flow patterns within the refrigerated cargo 
containers, one type of bulkhead structure that has been con- 
ventionally installed within refrigerated cargo containers 
comprises air return bulkhead structures which are disposed 
in spaced relationship with respect to the front walls of the 
refrigerated cargo containers so as to effectively define 
plenum chambers or spaces into which the warmer return air 
can be effectively be conducted back toward the refrigeration 
unit inlet. More particularly, the air return bulkhead struc- 
tures, in addition to effectively defining the aforenoted 
plenum space or chamber, also serve to effectively protect 
the refrigeration units from being damaged, such as, for ex- 
ample, by means of the cargo loads which may tend to shift in 
place during the transportation of the same. Conventional air 
return bulkhead structures, of the aforenoted type, are dis- 
closed, for example, within United States Patent 6,203,419 
which issued to Onken on March 20, 2001, United States Patent 
6,116,044 which issued to Gothier on September 12, 2000, 
United States Patent 5,993,310 which issued to Onken on No- 
vember 30, 1999, United States Patent 5,947,812 which issued 
to Henning et al . on September 7, 1999, United States Patent 
5,807,046 which issued to Onken on September 15, 1998, and 
United States Patent 5,769,704 which issued to Henning et al . 



on June 23, 1998. While all of the aforenoted air return 
bulkhead structures are constructed so as to achieve or per- 
form their predetermined objectives in a substantially satis- 
factory or adequate manner, it is noted that such air return 
5 bulkhead structures do not comprise, in effect, thermal bar- 
riers which are required for defining separate freezer, re- 
frigerated, and dry compartments within the refrigerated car- 
go container. 

Accordingly, a second type of bulkhead structure 
10 that has conventionally been incorporated within refrigerated 
cargo containers is a thermal barrier type bulkhead struc- 
ture, however, it is known that such conventional PRIOR ART 
thermal barrier type bulkhead structures have inherent opera- 
tional, installation, and manufacturing drawbacks or disad- 
15 • vantages. For example, it is known in the art or industry 

that different cargo containers, as defined within different- 
ly sized trucks, trailers, railroad cars, or the like, are 
characterized by different internal width and height dimen- 
sions. It can therefore be readily appreciated that when a 

2 0 thermal barrier type bulkhead structure is to be internally 

incorporated within a particular refrigerated cargo contain- 
er, it must obviously be manufactured or fabricated in ac- 
cordance with predeterminedly precise dimensional specifica- 
tions. It can be further readily appreciated, however, that 
25 such manufacturing or fabrication processing is very costly, 
such manufacturing or fabrication processing requires a sub- 
stantial lead-time in order to achieve the manufacture or 
fabrication of the thermal bulkhead structure, and lastly, 
such manufacturing or fabrication processing results in a 

3 0 correspondingly long delivery time of the bulkhead structure 



4 



to the end customer. While it is noted that the various air 
return bulkhead structures, as disclosed, for example, within 
the aforenoted patents which issued to Onken, do comprise up- 
per support panels which are provided with ridges or other 
5 discontinuities along which a cutting tool may be guided so 
as to effectively form different spaces for accommodating 
differently sized refrigeration units, and while, still fur- 
ther, other structural components or parts of the air return 
bulkhead structures may likewise be removed so as to alter 

10 the return airflow patterns leading back to the refrigeration 
unit inlet, the provision and use of such severable structur- 
al components or parts nevertheless do not address the afore- 
noted problem concerning the requirement or need for provid- 
ing individual, precisely sized thermal bulkhead structures 

15 which are to be internally incorporated within the different- 
ly sized refrigerated cargo containers. More particularly, it 
is noted that the air return bulkhead structures, as disclos- 
ed, for example, within the aforenoted patents which issued 
to Onken, are not capable of having their dimensional sizes 

2 0 expanded or contracted so as to effectively be used in a 

properly sealed manner with respect to the internal wall mem- 
bers of the differently sized refrigerated cargo containers 
which define the internal cargo container space within the 
refrigerated cargo containers. 

2 5 A need therefore exists in the art for a new and 

improved thermal type bulkhead structure for incorporation 
within differently sized refrigerated cargo containers, such 
as, for example, those defined or present within refrigerated 
trucks, refrigerated trailers, refrigerated railroad cars, 

3 0 and the like, wherein the new and improved thermal type bulk- 
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head structure can be readily and easily expanded and con- 
tracted so as to effectively alter the height and width di- 
mensions of the thermal type bulkhead structure in order to 
permit the thermal type bulkhead structure to be utilized 
5 within differently sized refrigerated cargo containers in a 
properly sealed manner with respect to the internal wall mem- 
bers of the differently sized refrigerated cargo containers 
which define the internal cargo container space within the 
refrigerated cargo container. In this manner, the thermal 

10 type bulkhead structure can effectively comprise a single, 

universal thermal type bulkhead structure which could effect- 
ively be mass-produced and subsequently installed in an on- 
site manner within any particularly sized or dimensioned re- 
frigerated cargo container so as to respectively define free- 

15 zer, refrigerated, and dry compartments within the refrige- 
rated cargo container. As a result of the provision of such a 
universal thermal type bulkhead structure, the need to manu- 
facture or fabricate a multitude of differently sized or di- 
mensioned thermal type bulkhead structures, in accordance 

20 with predetermined size dimensions characteristic of differ- 
ent, predetermined or specific refrigerated cargo containers, 
would be obviated, rendered unnecessary, and eliminated. 



SUMMARY O F THE INVENTION 

The foregoing and other objectives are achieved in 
25 accordance with the teachings and principles of the present 

invention through the provision of a new and improved thermal 
type bulkhead assembly which comprises a pair of new and im- 

6 



proved thermal type bulkhead members which are adapted to be 
adjustably positioned with respect to each other in an over- 
lapped mode in the widthwise direction whereby oppositely 
disposed side edge portions of the pair of bulkhead members 
5 can effectively engage the oppositely disposed interior side 
walls of the refrigerated cargo container, while upper sec- 
tions of the bulkhead members can flexibly engage the ceiling 
portion of the refrigerated cargo container. In this manner, 
the lateral extent or width dimension X of the thermal type 

10 bulkhead assembly, as well as the vertical extent or height 

dimension Y of the thermal type bulkhead assembly, can be ad- 
justably varied whereby the thermal type bulkhead assembly of 
the present invention is effectively universal in structure 
so as to be capable of being utilized within different refri- 

15 gerated cargo containers characterized by means of different 
internal width and height dimensions. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Various other objects, features, and attendant ad- 
vantages of the present invention will be more fully appre- 
2 0 ciated from the following detailed description when consid- 
ered in connection with the accompanying drawings in which 
like reference characters designate like or corresponding 
parts throughout the several views, and wherein: 

FIGURE 1 is a side elevational view, partly in 
2 5 cross -sect ion, of a new and improved thermal type bulkhead 
member which has been constructed in accordance with the 
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principles and teachings of the present invention and which 
shows the operative parts thereof; 

FIGURE 2 is a top plan view showing a pair of 
thermal type bulkhead members, as have been individually dis- 
5 closed within FIGURE 1, which are operatively connected toge- 
ther in a laterally overlapped mode and which are being angu- 
larly moved and posit ionally adjusted with respect to each 
other, by means of a plurality of S-shaped strapping members, 
only one of which is visible, so as to be properly operative- 
10 ly disposed internally within a refrigerated cargo container 
having a predetermined width dimension; 

FIGURE 3 is a top plan view, similar to that of 
FIGURE 2 , showing the pair of thermal type bulkhead members 
operatively connected together in their laterally overlapped 

15 mode and positionally adjusted with respect to each other, by 
means of the plurality of S- shaped strapping members, only 
one of which is visible, so as to form a new and improved 
thermal type bulkhead assembly, in accordance with the prin- 
ciples and teachings of the present invention, such that the 

2 0 oppositely disposed, laterally outward side edge portions of 
the thermal type bulkhead members can be operatively disposed 
into engagement with the oppositely disposed internal side 
wall portions of the refrigerated cargo container having the 
predetermined width dimension; 

2 5 FIGURE 4 is a side elevational view of the new and 

improved thermal type bulkhead assembly, as disclosed within 
FIGURE 3, showing the pair of thermal type bulkhead members 
operatively connected together in their laterally overlapped 
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mode by means of the vertically spaced S-shaped strapping 
members ; 

FIGURE 5 is an end elevational view, corresponding 
to that of FIGURE 4, showing the pair of thermal type bulk- 
5 head members operatively connected together in their lateral- 
ly overlapped mode by means of the vertically spaced S-shaped 
strapping members wherein the vertically upper flexible por- 
tions of the thermal type bulkhead members are schematically 
illustrated as being operatively engaged with the internal 
10 ceiling wall portion of the refrigerated cargo container; 

FIGURE 6 is a cross-sectional view of the upper 
spring assembly component of the new and improved thermal 
type bulkhead member wherein the upper spring assembly com- 
ponent of the new and improved thermal type bulkhead member 
15 is disclosed in its non-deflected state; 

FIGURE 7 is a cross-sectional view of the upper 
spring assembly component of the new and improved thermal 
type bulkhead member wherein the upper spring assembly com- 
ponent of the new and improved thermal type bulkhead member 
20 is disclosed in its deflected state such as when the upper 
spring assembly component is disposed in engagement with a 
ceiling portion of a refrigerated cargo container; 

FIGURE 8 is a side elevational view of a first em- 
bodiment of a central, internal core spring member which is 
2 5 effectively incorporated within the upper spring assembly 

component of the new and improved thermal type bulkhead mem- 
ber as disclosed within FIGURES 6 and 7; 
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FIGURE 9 is a side elevational view, partially in 
cross-section, of the first embodiment of the central, in- 
ternal core spring member, as illustrated within FIGURE .. 
ana as effectively incorporated within the upper spring as- 
sembly component of the new and proved thermal type bulk- 
head member as has been disclosed within figures « and 7; 

FIGURE 10 is a cross-sectional view illustrating 
the recessed interface assembly by means of which the lower 
end portion of the upper spring assembly component of the new 
and improved thermal type bulkhead member is able to be fix- 
edly secured or attached to the upper end portion of the main 
or primary lower panel assembly component of the new and 
improved thermal type bulkhead member; 

FIGURE XI is a side elevational view of a wire-form 
spring member which comprises one spring component of a sec- 
ond embodiment of a central, internal core spring member 
which may be incorporated within the upper spring assembly 
component of the new and improved thermal type bulkhead mem- 
ber of the present invention; 

FIGURE 12 is a side elevational view of the second 
embodiment of the central, internal core spring member which 
x. fabricated from the plurality of wire-form spring .embers 
as disclosed within FIGURE 11 and which may be incorporated 
wxthxn the upper spring assembly component of the new and 
improved thermal type bulkhead member of the present inven- 
tion; 



FIGURE 13 is a side elevational view of a wire-form 
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spring member which comprises one spring component of a third 
embodiment of a central, internal core spring member which 
may be incorporated within the upper spring assembly compon- 
ent of the new and improved thermal type bulkhead member of 
5 the present invention; 

FIGURE 14 is a side elevational view of the third 
embodiment of the central, internal core spring member which 
is fabricated from the plurality of wire- form spring members 
as disclosed within FIGURE 12 and which may be incorporated 
10 within the upper spring assembly component of the new and 

improved thermal type bulkhead member of the present inven- 
tion; 

FIGURE 15 is a cross-sectional view illustrating 
one of the side edge portions of the main or primary lower 

15 panel assembly component of the new and improved thermal type 
bulkhead member wherein each one of the side edge portions of 
the main or primary lower panel assembly component of the new 
and improved thermal type bulkhead member has a side edge 
seal member fixedly mounted thereon for not only mating with 

2 0 the interior side wall portions of the refrigerated cargo 

container but, in addition, such side edge seal member, dis- 
posed upon one of the main or primary lower panel assembly 
components of the new and improved thermal type bulkhead mem- 
ber, can also mate with the other one of the main or primary 

2 5 lower panel assembly components of the new and improved ther- 
mal type bulkhead member so as to define the sealed arrange- 
ment between the main or primary lower panel assembly compon- 
ents of the new and improved thermal type bulkhead member as 
disclosed within FIGURES 2-4; 
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FIGURE 16 is a cross-sectional view illustrating 
the lower end portion of one of the main or primary lower 
panel assembly components of the new and improved thermal * 
type bulkhead member wherein the lower end portion of each 
5 one of the main or primary lower panel assembly components of 
the new and improved thermal type bulkhead member is provided 
with moisture or water drainage structure in addition to wear 
plate or kick plate structure in order to protect the thermal 
type bulkhead members during movement or transportation of 
10 the thermal type bulkhead members; 

FIGURE 17 is a cross-sectional view, similar to 
that of FIGURE 16, illustrating, however, a modified embodi- 
ment of the lower end portion of one of the main or primary 
lower panel assembly components of the new and improved ther- 
mal type bulkhead member wherein the lower end portion of 
each one of the main or primary lower panel assembly compon- 
ents of the new and improved thermal type bulkhead member is 
provided with whisker or brush type structure for ensuring 
sealing of the main or primary lower panel assembly compon- 
ents of the new and improved thermal type bulkhead members 
with the floor regions of the refrigerated cargo containers 
which may have corrugated structure; 

FIGURE 18 is a side elevational view, partly in 
cross-section and similar to that of FIGURE 1 in that the 
2 5 same discloses a new and improved thermal type bulkhead mem- 
ber which has likewise been constructed in accordance with 
the principles and teachings of the present invention, how- 
ever, there is shown a second embodiment of an adjustment 
strap mechanism which may be utilized to move the upper 

12 
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spring assembly from its undeflected position or state to its 
deflected position or state; 

FIGURE 19 is a cross-sectional view, similar to 
that of FIGURE 7 but corresponding to that of FIGURE 18, in 
5 that the same discloses the second embodiment of the adjust- 
ment strap mechanism for moving the upper spring assembly 
from its undeflected position or state to its deflected posi- 
tion or state; 

FIGURE 20 is an enlarged cross-sectional view il- 
10 lustrating a first embodiment of a fastener system for mount- 
ing the handle structure upon each side surface of the main 
or primary lower panel assembly of the thermal type bulkhead 
member; 

FIGURE 21 is an enlarged cross-sectional view, sim- 
15 ilar to that of FIGURE 20, illustrating, however, a second 
embodiment of a fastener system for mounting the handle 
structure upon each side surface of the main or primary lower 
panel assembly of the thermal type bulkhead member; 

FIGURE 22 is an enlarged cross-sectional view, sim- 
2 0 ilar to those of FIGURES 20 and 21, illustrating, however, a 
third embodiment of a fastener system for mounting a handle 
structure, or other implement, upon only one side surface of 
the main or primary lower panel assembly of the thermal type 
bulkhead member; 

25 FIGURE 23 is a cross-sectional view, similar to 

that of FIGURE 3, showing, however, another embodiment of a 
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pair of thermal type bulkhead members operatively connected 
together in their laterally overlapped mode and positionally 
adjusted with respect to each other, by means of a plurality 
of S-shaped strapping members, only one of which is visible, 
5 so as to form a new and improved thermal type bulkhead assem- 
bly in accordance with the principles and teachings of the 
present invention such that the oppositely disposed, lateral- 
ly outward side edge portions of the thermal type bulkhead 
members can be operatively disposed into engagement with the 
10 oppositely disposed internal side wall portions of the refri- 
gerated cargo container having the predetermined width dimen- 
sion; 

FIGURE 24 is a cross-sectional view similar to that 
of FIGURE 23 showing, however, still another embodiment of a 
pair of thermal type bulkhead members operatively connected 
together in their laterally overlapped mode and positionally 
adjusted with respect to each other by means of a plurality 
of C-shaped strapping members, only one of which is visible, 
so as to form a new and improved thermal type bulkhead assem- 
bly in accordance with the principles and teachings of the 
present invent ion ; 

FIGURE 25 is a cross-sectional view similar to those 
of FIGURES 23 and 24 showing, however, still another embodi- 
ment of a pair of thermal type bulkhead members operatively 
25 connected, together in their laterally overlapped mode and po- 
sitionally adjusted with respect to each other by means of a 
plurality of male and female, 'hook and slot, mechanical fas- 
teners so as to form a new and improved thermal type bulkhead 
assembly in accordance with the principles and teachings of 

14 
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the present invention; 

FIGURE 26 is a cross-sectional view similar to that 
of FIGURE 15 showing, however, a modified V-shaped notched 
embodiment of a side edge seal structure of a thermal type 
5 bulkhead member for facilitating the engagement of an interi- 
or side wall surface portion of a refrigerated container; 

FIGURE 27 is a cross-sectional view similar to that 
of FIGURES 15 and 26 showing, however, a modified concentric 
tubular embodiment of a side edge seal structure of a thermal 
10 type bulkhead member for facilitating the engagement of an 

interior side wall surface portion of a refrigerated contain- 
er; and 

FIGURE 28 is a cross-sectional view similar to that 
of FIGURES 15,26, and 27 showing, however, a modified triang- 
15 ular arrangement of tubular members comprising a side edge 

seal structure of a thermal type bulkhead member for also fa- 
cilitating the engagement of an interior side wall surface 
portion of a refrigerated container. 



DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

2 0 Referring now to the drawings, and more particu- 

larly to FIGURE 1 thereof, a new and improved thermal type 
bulkhead member, which has been constructed in accordance 
with the principles and teachings of the present invention, 
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is disclosed and is generally indicated by the reference 
character 10. It is to be additionally noted that when the 
new and improved thermal type bulkhead member 10 is to be 
employed internally within a refrigerated cargo container, 
5 which has predetermined width and height dimensions, in order 
to, for example, define and maintain separated, insulated 
spaces, which are characterized by different temperature lev- 
els or gradients, such as, for example, freezer compartments, 
refrigerated compartments, dry compartments, and the like, 

10 within the refrigerated cargo container, a pair of the new 

and improved thermal type bulkhead members 10,10 are adapted 
to be operatively connected together in an adjustable manner 
so as to effectively form a new and improved thermal type 
bulkhead assembly, as disclosed within FIGURES 2-5, which is 

15 likewise constructed in accordance with the principles and 
teachings of the present invention, and which is generally 
indicated by the reference character 20. In accordance with 
further or additional principles and teachings of the present 
invention, by operatively connecting the pair of new and im- 

2 0 proved thermal type bulkhead members 10,10 together in the 

aforenoted adjustable manner so as to effectively form the 
new and improved thermal type bulkhead assembly 20, the width 
and height dimensions of the resulting thermal bulkhead as- 
sembly 2 0 can be varied so as to render the new and improved 
25 thermal type bulkhead assembly 2 0 of the present invention 
universally adaptable to different refrigerated cargo con- 
tainers having, or characterized by means of, different width 
and height dimensions, as will be more fully discussed and 
appreciated hereinafter. 

3 0 With reference again being made to FIGURE 1, it is 
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to be appreciated that each one of the thermal type bulkhead 
members 10 comprises a main or primary lower panel assembly 
22, and an upper spring assembly 24, wherein the lower end 
portion of the upper spring assembly 24 is adapted to be fix- 
5 edly attached or secured to the upper end portion of the main 
or primary lower panel assembly 22. More particularly, as il- 
lustrated within FIGURES 6 and 7, the upper spring assembly 
24 is seen to comprise a central, internal core spring member 
26, and an external foam blanket 28 which is effectively dis- 

10 posed or draped over the central, internal core spring member 
2 6 so as to effectively envelop the same internally therein. 
As is additionally disclosed within FIGURES 8 and 9, a first 
embodiment of the central, internal core spring member 2 6 is 
seen to comprise a plurality of leaf spring members which are 

15 connected together so as to effectively form a grid-type or 

matrix-type structure having a substantially rectangular con- 
figuration . 

In particular, it is seen that the grid-type or ma- 
trix-type structure, which comprises or defines the first em- 

2 0 bodiment of the central, internal core spring member 26, is 

seen to be composed of a plurality of vertically spaced hori- 
zontally oriented leaf spring members 30 and a plurality of 
laterally spaced vertically oriented leaf spring members 32 . 
In addition, it is seen that the plurality of vertically spa- 

2 5 ced horizontally oriented leaf spring members 3 0 and the plu- 
rality of laterally spaced vertically oriented leaf spring 
members 32 are fixedly connected to each other, at the criss- 
crossed intersections thereof, by means of any one of differ- 
ent suitable fasteners 34 such as, for example, rivets, pins, 

30 or the like, and that a plurality of through- spaces 36 are 
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defined between the intersecting leaf spring members 30,32. 
It is noted that the vertically oriented leaf spring members 
32 are tapered along the vertical lengths thereof, and the 
reason for this is that such tapered structure provides the 
5 central, internal core spring member 26 with a substantially 
constant force over the vertical extent thereof. Accordingly, 
a uniform pressure is able to be exerted against the ceiling 
portion of the refrigerated cargo container when the upper 
spring assembly 24 is deflected from its normal, planar, un- 
10 deflected position or state, as illustrated within FIGURE 6, 
to its bent, arcuate, deflected position or state as a result 
of the upper spring assembly 24 being engaged with the ceil- 
ing portion 38 of the refrigerated cargo container as illus- 
trated within FIGURES 5 and 7 . 



15 With reference continuing to be made to FIGURES 6 

and 7, it is noted that the foam blanket 28 which overlies 
the oppositely disposed sides of the central, internal core 
spring member 2 6 is fabricated from a suitable open- cell foam 
material, such as, for example, open-cell polyurethane foam. 

2 0 Unlike closed-cell foam which can tend to become compression- 

set when subjected to pressure, open-cell foam can retain its 
resilience when subjected to pressure, and in this manner, 
the foam blanket 28 can effectively cooperate with the cen- 
tral, internal core spring member 26 in distributing the 
25 spring forces, generated by means of the leaf spring members 
30,32, over the entire expanse of the upper spring assembly 
24 such that substantially uniform contact pressures are, in 
turn, exhibited or generated throughout the entire expanse of 
the upper spring assembly 24. It is also noted that in order 

3 0 to optimally select or attain desired spring force parame- 
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ters, the pitch or spacing between adjacent leaf spring mem- 
bers 30,32 may be varied. The foam blanket 2 8 is seen to com- 
prise a single component which is effectively folded over the 
free or distal end portion of the central, internal core 
5 spring member 26, as can best be appreciated from FIGURES 6 
and 7, and accordingly, once the foam blanket 28 is effect- 
ively folded in half upon itself, the oppositely disposed in- 
ternal side faces of the foam blanket 2 8 may be, for example, 
adhesively bonded to each other through means of the spaces 

10 36 defined between the intersecting leaf spring members 30, 
32. In order to complete the fabrication of the upper spring 
assembly 24, a suitable fabric 40, such as, for example, NY- 
LON®, having an external layer or coating of neoprene or oth- 
er similar rubber elastomer, or a thin internal layer of 

15 polyvinylchloride (PVC) , is secured over all of the external 
surface regions of the foam blanket 28, for reasons that will 
be explained more fully hereinafter, and the fabric 40 is 
adapted to be effectively closed or sealed upon itself so as 
to effectively prevent any moisture or water from penetrat- 

20 ing, entering, or permeating the open-cell foam material com- 
prising the foam blanket 28, wherein such moisture or water, 
particularly if the same became trapped within such open-cell 
foam material, would otherwise cause deterioration of the 
foam blanket 28. The fabric 40 may be secured to the external 

2 5 surface regions of the foam blanket 2 8 by means of a suitable 

adhesive, or alternatively, by means of suitable fasteners, 
fabric tufting techniques, or the like. 

In any case, the attachment of the fabric 4 0 to the 
foam blanket 2 8 by any one of the aforenoted or similar means 

3 0 effectively permits the fabric 40 to stretch to the extent 
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necessary as the upper spring assembly 24 is deflected from 
its normal, planar, undeflected position or state, as illus- 
trated within FIGURE 6, to its bent, arcuate, deflected posi- 
tion or state when the upper spring assembly 24 is engaged 
5 with the ceiling portion 3 8 of the refrigerated cargo con- 
tainer as illustrated within FIGURES 5 and 7. More particu- 
larly, as can be particularly appreciated from FIGURES 6,7, 
and 10, lower, free end portions 42,42 of the fabric 40 are 
effectively tucked beneath the lower edge portions 44,44 of 

10 the half -sections of the foam blanket 28 which are disposed 
upon the opposite sides of the central, internal core spring 
member 26. It is also noted that the lower end portion of 
each one of the vertically oriented leaf spring members 32 of 
the central, internal core spring member 2 6 projects down- 

15 wardly beneath the lower edge portions 44,44 of the foam 

blanket 28, and a pair of laterally extending support bars or 
support blocks 46,46 are disposed upon opposite sides of such 
lower end portions of the vertically oriented leaf spring 
members 32 of the central, internal core spring member 26 as 

2 0 can best be appreciated from FIGURES 1,6, 7,9, and 10. In 

this manner, the laterally extending support bars or support 
blocks 46,46 operatively cooperate with the lower end por- 
tions of the vertically oriented leaf spring members 32 of 
the central, internal core spring member 26 so as to effect - 
25 ively trap the lower, free end portions 42,42 of the fabric 
40 between the laterally extending support bars or support 
blocks 46,46 and the lower end portions of the vertically or- 
iented leaf spring members 32 of the central, internal core 
spring member 26. 

3 0 As can be further appreciated from FIGURE 10, and 
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as will be discussed more fully hereinafter, the upper end 
portion of each one of the main or primary lower panel assem- 
blies 22 is provided with a recessed region 48, and the as- 
sembly comprising the pair of laterally extending support 
5 bars or support blocks 46,46, the lower end portions of the 
vertically oriented leaf spring members 32 of the central, 
internal core spring member 26, and the lower end portions 
42,42 of the protective fabric 40 are adapted to be fixedly 
secured within the recessed region 48 of each one of the main 

10 or primary lower panel assemblies 22 as a result of a plural- 
ity of fasteners 50, such as, for example, rivet type fasten- 
ers, being passed through plastic sheets or panels 52 which 
form the oppositely disposed external surface portions of 
each one of the main or primary lower panel assemblies 22, 

15 the pair of laterally extending support blocks or support 

bars 46,46, and the lower end portions of the vertically ori- 
ented leaf spring members 32 of the central, internal core 
spring member 26. 

In lieu of the first embodiment of the central, in- 
20 ternal core spring member 26, comprising the plurality of ho- 
rizontally oriented leaf spring members 30 and the vertically 
oriented leaf spring members 32, as has been specifically 
disclosed within FIGURES 8 and 9 and as has been described 
hereinbefore, other types of central, internal core spring 
25 members may of course be employed or utilized within the up- 
per spring assembly 24. For example, as disclosed within FIG- 
URES 11 and 12, in lieu of the array of spring members com- 
prising the plurality of horizontally oriented leaf spring 
members 3 0 and the vertically oriented leaf spring members 
3 0 32, a second embodiment of a central, internal core spring 
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member 54 may comprise a plurality of wire-form spring mem- 
bers 56 each one of which is planar and has a substantially 
serpentine configuration comprising a plurality of laterally 
spaced vertically oriented sections 58 and a plurality of 
5 vertically spaced horizontally oriented sections 60 integral- 
ly interconnecting the plurality of laterally spaced verti- 
cally oriented sections 58 together. It is also appreciated 
that adjacent ones of the plurality of wire- form spring mem- 
bers 56,56 are effectively disposed in a back-to-back mode 

10 such that adjacent ones of the vertically oriented sections 
58,58 of the wire-form spring members 56,56 are disposed in 
abutting engagement with respect to each other. In this man- 
ner, the abutting sections 58,58 of the wire-form spring mem- 
bers 56,56 may be fixedly secured together, such as, for ex- 

15 ample, by suitable fasteners, welds, or the like, so as to in 
fact form the overall central, internal core spring member 
54 . 

With reference alternatively being made to FIGURES 
13 and 14, a third embodiment of a central, internal core 

20 spring member 154, similar to the central, internal core 

spring member 54, may likewise comprise a plurality of wire- 
form spring members 156 each one of which is planar and like- 
wise has a substantially serpentine configuration comprising 
a plurality of laterally spaced vertically oriented sections 

25 158 and a plurality of vertically spaced substantially hori- 
zontally oriented sections 160 integrally interconnecting the 
plurality of laterally spaced vertically oriented sections 
158 together. It is noted, however, that in lieu of the plu- 
rality of vertically spaced substantially horizontally ori- 

3 0 ented sections 160 being disposed at true 90° orientations 
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with respect the plurality of laterally spaced vertically 
oriented sections 158, as was the case with the plurality of 
vertically spaced horizontally oriented sections 60 of the 
wire-form spring members 56 with respect the plurality of 
5 laterally spaced vertically oriented sections 58 of the wire- 
form spring members 56, the plurality of vertically spaced 
substantially horizontally oriented sections 160 define angu- 
lar connections with respect to the plurality of laterally 
spaced vertically oriented sections 158 which comprise obtuse 

10 angles or, in other words, angles greater than 90°. It is al- 
so appreciated that, as was the case with the plurality of 
wire-form spring members 56,56, adjacent ones of the plurali- 
ty of wire-form spring members 156,156 are likewise effect- 
ively disposed in a back- to-back mode such that adjacent ones 

15 of the vertically oriented sections 158,158 of the wire-form 
spring members 156,156 are disposed in abutting engagement 
with respect to each other. In this manner, the abutting sec- 
tions 158,158 of the wire-form spring members 156,156 may be 
fixedly secured together, such as, for example, by suitable 

20 fasteners, welds, or the like, so as to in fact form the ov- 
erall central, internal core spring member 154. As was the 
case with the leaf spring embodiment 26, it is lastly noted 
that the pitch or spacing defined between adjacent ones of 
the vertically oriented sections 158 of the spring members 

25 156,156, as well as the pitch or spacing defined between ad- 
jacent ones of the substantially horizontally oriented sec- 
tions 160 may be varied in order to optimally select or at- 
tain desired spring force parameters, 

With reference now being made to FIGURES 10/15, and 
3 0 16, the structural composition or arrangement of each one of 
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the main or primary lower panel assemblies 22 of each one of 
the thermal type bulkhead members 10 will now be described. 
It is noted, with reference initially being made to FIGURE 
10 , that, in a manner similar to that characteristic of each 
5 one of the upper spring assemblies 24, wherein it has been 
noted that each one of the upper spring assemblies 24 com- 
prises or is fabricated from a suitable open-cell foam ma- 
terial, such as, for example, open-cell polyurethane foam, 
each one of the main or primary lower panel assemblies 22 of 

10 each one of the thermal type bulkhead members 10 similarly 
comprises or is likewise fabricated from a core member 62 
which is fabricated from a suitable open-cell foam material, 
such as, for example, open-cell polyurethane foam. As has 
been previously noted in connection with the structure com- 

15 prising the upper end portion of each one of the main or 

primary lower panel assemblies 22 of each one of the thermal 
type bulkhead members 10, and the connection of the upper end 
portion of each one of the main or primary lower panel assem- 
blies 22 of each one of the thermal type bulkhead members 10 

2 0 to a respective lower end portion of one of the upper spring 

assemblies 24 of each one of the thermal type bulkhead mem- 
bers 10, as disclosed within FIGURE 10, the plastic sheets or 
panels 52, which effectively form the oppositely disposed ex- 
ternal surface portions of each one of the main or primary 
25 lower panel assemblies 22 of each one of the thermal type 

bulkhead members 10, are laminated to the oppositely disposed 
side surfaces 64,64 of the open-cell foam core member 62. 

In addition, it is also seen that the upper end 
portions of the plastic sheets or panels 52,52 extend above 

3 0 the upper end portion 66 of the open-cell foam core member 62 
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so as to effectively define the recessed region 48 within 
which the assembly, comprising the pair of laterally extend- 
ing support bars or support blocks 46,46, the lower end por- 
tions of the vertically oriented leaf spring members 32 of 
5 the central, internal core spring member 26, and the lower 
end portions 42,42 of the protective fabric 40, is disposed. 
As was the case with the provision of the protective fabric 
4 0 covering the external surfaces of the open-cell foam 
blanket 2 8 of each upper spring assembly 24, a suitable pro- 

10 tective fabric 68, such as, for example, polyvinylchloride 

(PVC) , is secured over all of the external side surface regi- 
ons of the plastic sheets or panels 52,52. In addition, upper 
end portions of the protective fabric 68 are disposed over 
the upper or distal end portions of the plastic sheets or 

15 panels 52,52, the upper end portions of the protective fabric 
68 are then adhesively bonded, for example, upon the interior 
side wall portions of the plastic sheets or panels 52,52 
which form the recessed region 48 within which the assembly, 
comprising the pair of laterally extending support bars or 

20 support blocks 46,46, the lower end portions of the vertical- 
ly oriented leaf spring members 32 of the central, internal 
core spring member 26, and the lower end portions 42,42 of 
the protective fabric 40, is disposed, and the free or distal 
end portions of the protective fabric 68 are then overlapped 

2 5 within the recessed region 48 so as to be bonded, such as, 

for example, by heat -sealing techniques, with respect to each 
other as at 70 in order to envelop and protect the open-cell 
foam core member 62 . 

As can be readily appreciated from FIGURE 15, it is 

3 0 seen that protective structure, similar to that described in 
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connection with the aforenoted disclosure illustrated within 
FIGURE 10 , comprising the protective fabric 68 disposed upon 
the external side surface regions of the plastic sheets or 
panels 52,52, and covering the upper end portion 66 of the 
5 open-cell foam core member 62, is likewise provided in con- 
nection with each vertically oriented side edge portion of 
each main or primary lower panel assembly component 22 of the 
new and improved thermal type bulkhead member 10. More par- 
ticularly, it is seen that the protective fabric 68 is routed 

10 around each vertically oriented side edge portion 72 of the 
open-cell foam core member 62 so as to effectively prevent 
the ingress of moisture or water into the open-cell foam core 
member 62. In addition, it is noted that in order to permit 
each vertically oriented side edge portion 72 of each main or 

15 primary lower panel assembly component 22 of the new and im- 
proved thermal type bulkhead member 10 to properly mate with 
a respective one of the interior side wall portions of the 
refrigerated cargo container in a substantially air-tight or 
sealed manner, as well as to effectively mate with the other 

2 0 one of the main or primary lower panel assembly components 22 
of the new and improved thermal type bulkhead member 10 in a 
substantially air-tight or sealed manner when the pair of 
thermal type bulkhead members 10,10 are overlapped with re- 
spect to each other so as to define the new and improved 

2 5 thermal type bulkhead assembly 2 0 as disclosed within FIGURES 

2-4, each vertically oriented side edge portion 72 of each 
main or primary lower panel assembly component 2 2 of the new 
and improved thermal type bulkhead member 10 is provided with 
a vertically oriented side edge seal member 74. 

3 0 Each vertically oriented side edge seal member 74 
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is fabricated from a suitable open-cell foam material, and in 
order to fixedly attach or secure the vertically oriented 
side edge seal member 74 to each vertically oriented side 
edge portion 72 of each main or primary lower panel assembly 
5 component 22 of the new and improved thermal type bulkhead 

member 10 , a suitable fabric 76, such as, for example, NYLON®, 
having an external layer or coating of neoprene or other sim- 
ilar rubber elastomer, or a thin internal layer of polyvinyl - 
chloride (PVC) , in a manner similar to that previously noted 

10 in conjunction with the fabric 40 disposed upon the foam mem- 
ber 28, is wrapped around and bonded to the external surface 
portions of the vertically oriented side edge seal member 74 
whereby the free end portions of the fabric 76 are, in turn, 
bonded to the external surface portions of the polyvinyl - 

15 chloride (PVC) coated fabric 68 which are adhesively bonded 
to the external surface portions of the plastic sheets or 
panels 52. It is noted, as can best be appreciated from FIG- 
URE 1, that, if necessary, the upper end portions of each one 
of the vertically oriented side edge seal members 74,74 are 

2 0 recessed as at 78,78 so as to accommodate the laterally or 

transversely extending support bars or support blocks 46,46. 
Furthermore, it is to be noted that not only can the NYLON® 
fabric be coated with a neoprene -based elastomer, but from a 
broader application or point of view, any one of several 

25 suitable cross-linked elastomers containing the "diene" or 

"butadiene" moieties as part of the main chain may be employ- 
ed. Examples of such materials are neoprene, butyl, and sty- 
rene -butadiene rubbers . 

It is additionally noted that the primary function 
30 of the pair of thermal type bulkhead members 10,10, particu- 
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larly when the pair of thermal type bulkhead members 10,10 
are overlapped with respect to each other so as to effective- 
ly form or define the new and improved thermal type bulkhead 
assembly 2 0 as disclosed within FIGURES 2-4, is the formation 
5 or definition of a thermal barrier. Since each one of the 
pair of bulkhead members 10,10 primarily comprises plastic 
materials and air trapped within the bulkhead members 10,10, 
each one of the bulkhead members 10,10 effectively forms a 
good thermal insulator in view of the fact that plastic and 

10 static air are poor conductors of heat. Therefore, the bulk- 
head members 10,10 effectively prevent the definition or for- 
mation of a thermal bridge through or across which heat can 
be readily transferred from the relatively warm side of the 
thermal barrier or bulkhead to the relatively cold side of 

15 the thermal bulkhead or barrier. 

It is further appreciated or known that the leakage 
of air around the edge portions of the bulkhead members 10,10 
is the primary cause of a defective or malfunctioning thermal 
bulkhead or barrier because an open edge seal easily allows 

2 0 the transfer of cold and hot air across the bulkhead or bar- 
rier. For example, when the blower upon the freezer unit is 
operating or is cyclically ON whereby the air pressure upon 
the freezer side of the barrier or bulkhead is therefore rel- 
atively high, cold air will leak around the edge seal struc- 

25 ture and enter the relatively warm side of the thermal bulk- 
head or barrier. Conversely, when the blower upon the freezer 
unit is cyclically OFF, the air pressure is relatively low 
upon the cold side of the thermal bulkhead or barrier, and 
therefore the warmer air will tend to leak around the edge 

30 seal structure and enter the cold or freezer side of the bar- 



rier or bulkhead. In either case, such leakage will effect- 
ively reduce the intended performance of the thermal bulkhead 
or barrier, will lead to the deterioration of the perishable 
cargo products being transported within the refrigerated car- 
5 go container, and will effectively tax the efficiency of the 
freezer unit by requiring the freezer unit to operate more 
frequently during cyclical ON time periods. It is therefore 
essential that the seal structures defined along the side and 
top regions of the thermal bulkhead or barrier be as airtight 

10 as possible. While the utilization of polyvinylchloride (PVC) 
coated fabric to cover the primary surfaces of the open-cell 
foam panels or core portions has been implemented as has been 
noted hereinbefore, it has been determined that the use of 
such polyvinylchloride (PVC) coated fabric in connection with 

15 the edge seal members 74,74 is less desirable which is why in 
accordance with the principles and teachings of the present 
invention, the vertically oriented edge seal members 74,74, 
as well as the other edge or linear seal lines or interfaces, 
such as, for example, upon the upper spring assembly 24, uti- 

20 lize the neoprene- coated NYLON* fabric, similar rubber elas- 
tomer-coated fabric, or ballistic-NYLON® fabric material with 
a suitable moisture-proof coating 76. 



More particularly, it is noted that when a fabric, 
heavily-coated with polyvinylchloride (PVC) , is subjected to 

25 relatively low temperature levels, such as, for example, in 
the vicinity of -20 °F, the polyvinylchloride (PVC) coated 
fabric tends to become stiff, thereby operatively interfering 
with the rebound or memory characteristics of the open-cell 
foam members. The reason for this phenomena resides in the 

30 fact that the polyvinylchloride (PVC) coated fabric is char- 
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acterized by means of a relatively high glass transition 
temperature (Tg) value under sub-zero applications. Accord- 
ingly, while the polyvinylchloride (PVC) coated fabric may be 
utilized upon the side surface portions of, for example, each 
5 main or primary lower panel assembly component 2 2 in order to 
protect the open-cell foam core members 62 thereof, use of 
such polyvinylchloride (PVC) coated fabric upon the edge seal 
members 74,74, or upon the upper spring assembly 24, does not 
provide such side edge seal members 74,74, or the upper edge 

10 portion of the spring assembly 24, with the requisite amount 
of flexibility and resiliency when subjected to relatively 
low freezer temperature levels. If, for example, the edge 
seal members 74,74, or the upper edge portion of the spring 
assembly 24, are somewhat compressed as a result of being 

15 subjected to various forces attendant the installation of the 
pair of thermal type bulkhead members 10,10, comprising the 
thermal type bulkhead assembly 20 as disclosed within FIGURES 
2-4, within a particular refrigerated cargo container, the 
side or upper edge portions of the thermal type bulkhead mem- 

20 bers 10,10 may remain distorted or compressed, thereby pro- 
viding passages therearound for air leakage. In short, it is 
imperative to the maintenance of desirably adequate or ac- 
ceptable sealing properties that the covering material for 
the seal members must always flex along with the open-cell 

25 foam material during both compression and extension in order 
to ensure the integrity or maintenance of the sealing proper- 
ties . 



Accordingly, materials, such as, for example, the 
neoprene- coated NYLON 0 fabric, similar rubber elastomer-coated 
30 fabric, or ballistic -NYLON® fabric material with a suitable 
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moisture-proof coating, 76 were selected for achieving such 
sealing properties in view of the fact that such materials 
exhibit a relatively low glass transition temperature (Tg) 
value under sub-zero applications. In addition, such materi- 
5 als also exhibit desirable or acceptable moisture resistance, 
puncture resistance, tensile strength, tear propagation, co- 
efficient of friction, abrasion resistance, high temperature 
resistance under storage conditions, and vulcanization prop- 
erties. Still further, it has been determined that such neo- 

10 prene-coated NYLON® fabric, similar rubber elastomer-coated 

fabric, or ballistic-NYLON® fabric material having a suitable 
moisture-proof coating, 76 can be attachable to dissimilar 
materials, such as, for example, the polyvinylchloride (PVC) 
coated fabric by utilizing special adhesives or mechanical 

15 fasteners. Accordingly, the neoprene- coated NYLON® fabric, the 
similar rubber elastomer-coated fabric, or ballistic-NYLON® 
fabric material having a suitable moisture-proof coating, 76 
can be utilized in connection with both the vertically ori- 
ented side edge seal members 74,74, as well as in connection 

20 with the upper spring assembly 24, for properly engaging and 
establishing an acceptable seal with respect to the side 
walls, as well as with respect to the ceiling portion 38 of 
the refrigerated cargo container as disclosed within FIGURE 
5. 

25 As an additionally important feature characteristic 

of the structural integrity of each one of the main or pri- 
mary lower panel assembly components 22, it is also to be ap- 
preciated from FIGURE 15 that one or more stiffener ribs 80 
may be disposed internally within each one of the main or 

3 0 primary lower panel assembly components 22 so as to be dis- 
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posed substantially perpendicular with respect to the plastic 
sheets or panels 52. It is particularly noted that while op- 
posite ends of each stiffener rib 80 is operatively engaged 
with the in-ernal surfaces of the plastic panels or sheets 52 
5 of the main or primary lower panel assembly components 22, 
the opposite ends of the stiffener ribs 80 are not fixedly 
connected to the internal surfaces of the plastic panels or 
sheets 52 of the main or primary lower panel assembly compon- 
ents 22. To the contrary, the stiffener ribs 80 are simply 

10 interposed between sections of the open-cell foam core mem- 
bers 62 whereby when the plastic panels or sheets 52 of the 
main or primary lower panel assembly components 22 are, for 
example, adhesively bonded to the open-cell foam core members 
62, the stiffener ribs 80 will effectively be fixedly posi- 

15 tioned within the main or primary lower panel assembly com- 
ponents 22 as a result of being entrapped within the main or 
primary lower panel assembly components 22 by means of the 
aforenoted assembly construction. In this manner, not only 
can the stiffener ribs 80 therefore preserve the structural 

2 0 integrity of the main or primary lower panel assembly compon- 

ents 22, but in addition, should the main or primary lower 
panel assembly components 22 be subjected to impact or other 
bending loads or forces, the stiffener ribs 80 can effective- 
ly move with the open-cell foam core members 62 such that 
25 when the open-cell foam core members 62 rebound, due to their 
inherent resiliency, the form of the main or primary lower 
panel assembly components 22 can effectively be preserved or 
returned to their original states. 

As has been disclosed and described, while the 

3 0 structure of each one of the main or primary lower panel as- 
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sembly components 22 comprises various externally disposed 
laminated layers, such as, for example, the polyvinylchloride 
(PVC) coated fabric 68 and the plastic sheets or panels 52, 
52, which effectively protect the internally disposed open- 
5 cell foam core member 62, it is possible that under extreme 
or severe conditions, such as, for example, attendant hand- 
ling and transportation of the individual thermal type bulk- 
head members 10,10, the thermal type bulkhead members 10,10 
may be damaged as a result of, for example, the puncturing of 

10 the polyvinylchloride (PVC) coated fabric 68 as well as the 

puncturing of the plastic sheets or panels 52,52. Under these 
circumstances, moisture and water might be able to effective- 
ly penetrate the main or primary lower panel assembly compon- 
ents 22 and enter the internal open-cell foam core member or 

15 structure 62 which could lead to the deterioration of the in- 
ternal open-cell foam core member or structure 62 and the ul- 
timate destruction or operative failure of an affected therm- 
al type bulkhead member 10. It is noted, however, that as a 
result of the fabrication of the internal core structure or 

2 0 member 62 from open-cell material, the individual cells of 
the open-cell matrix are open and are relatively large in 
size. Accordingly, water does not tend to migrate vertically 
upwardly under the influence or phenomena of capillary ac- 
tion. 

25 In addition, the open-cell structure characteristic 

of the internal open-cell foam core member or structure 62 
effectively prevents any water from becoming trapped intern- 
ally within the open-cell structure in view of the fact that 
the hydraulic pressure, caused by the height of the water 

30 head, will tend to force the water to drain through the flu- 
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idically connected cells of the open-cell structure. This op- 
erational phenomena effectively renders the internal open- 
cell foam core member or structure 62 self -draining such that 
any water which may be disposed internally within the intern- 
5 al open-cell foam core member or structure 62 of the main or 
primary lower panel assembly component 22 can in fact drain 
vertically downward toward the bottom edge portion or region 
of the thermal type bulkhead member 10. Accordingly, as may 
be readily appreciated from FIGURE 16, additional structure 

10 has been incorporated within each main or primary lower panel 
assembly component 22 so as to in fact facilitate the afore- 
noted water drainage or fluid flow of the same away from the 
lower end portion of the internal open-cell foam core member 
or structure 62. More particularly, it is seen, for example, 

15 that the lower end portion of the internal open-cell foam 

core member 62 has a tapered configuration, as seen in cross- 
section, wherein the apex portion 82 of the internal open- 
cell foam core member 62 is oriented vertically downwardly. 
In addition, it is seen that the lower end portion of the 

20 polyvinylchloride (PVC) coated fabric 68, which spans or ex- 
tends between the lower end portions of the oppositely dis- 
posed plastic sheets or panels 52,52, is provided with a weep 
hole 84 . 

Still yet further, it is desirable to protect the 
2 5 lower end portions of each one of the main or primary lower 
panel assembly components 22 of each one of the thermal type 
bulkhead members 10 during transportation or installation of 
the same in view of the fact that such lower end portions of 
each one of the main or primary lower panel assembly compon- 
30 ents 22 is subjected to impact or frictional forces which can 
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tend" to adversely affect the structural integrity of such 
lower end portions of each one of the main or primary lower 
panel assembly components 22. More particularly, in order to 
effectively protect the lower end portions of each one of the 
5 main or primary lower panel assembly components 22 of the 
thermal type bulk-head members 10 while the same are being 
moved or dragged with respect to, or over, the floor region 
of the refrigerated cargo container, such as, for example, 
when the thermal type bulkhead members 10 are being position- 

10 ed, as indicated by the arrow M, as illustrated within FIGURE 
2, or alternatively, in order to protect the lower end por- 
tions of each one of the main or primary lower panel assembly 
components 22 of the thermal type bulkhead members 10 from 
being damaged by component handling equipment, such as, for 

15 example, forklift trucks, or the like, a substantially U- 

shaped kickplate or similar protective member 86 is adapted 
to be fixedly mounted upon or adhered or secured to the ex- 
ternal surface areas of the polyvinylchloride (PVC) coated 
fabric 68 and the plastic sheets or panels 52,52 which cover 

2 0 the lower tapered portion 82 of the internal open-cell foam 

core member 62. The kickplate or similar protective member 86 
may be fabricated from a suitable material, such as, for ex- 
ample, high-density polyethylene (HDPE) . 

It is lastly seen, as illustrated within FIGURE 17, 

2 5 that a modified embodiment of the lower end composite struc- 

ture of each one of the main or primary lower panel assem- 
blies 122 of the thermal type bulkhead members 10 may com- 
prise a whisker or brush assembly 188 which is adapted to be 
fixedly mounted upon oppositely disposed external side por- 

3 0 tions of the kickplate or similar protective member 186 by 
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means of a suitable mounting bracket 190, it being noted fur- 
ther that only one of the whisker or brush assemblies 188 has 
been illustrated for clarity purposes. The whisker or brush 
assemblies 188 are provided upon the oppositely disposed ex- 
5 ternal side portions of the kickplate or similar protective 
member 186 so as to effectively seal the floor regions of the 
refrigerated cargo containers when the floor regions of the 
refrigerated cargo containers comprise corrugated structures 
or have corrugated configurations. It is also noted that a 

10 detailed description of the modified embodiment of the lower 
end composite structure of each one of the main or primary 
lower panel assemblies 122 has not been provided for brevity 
purposes, however, the various structural components of the 
main or primary lower panel assemblies 122, which correspond 

15 to the structural components of the main or primary lower 

panel assemblies 22, have been denoted by corresponding re- 
ference characters within the 100 series. 

With reference again being made to FIGURES 1-7, it 
is to be appreciated that each one of the new and improved 

2 0 thermal type bulkhead members 10, as constructed in accord- 
ance with the principles and teachings of the present inven- 
tion, is adapted to be completely symmetrical and reversible 
from both front surface and rear surface points of view, as 
well as from left side and right side points of view. In this 

2 5 manner, when, for example, a pair of the thermal type bulk- 
head members 10,10 are effectively connected together and em- 
ployed internally within a refrigerated cargo container so as 
to effectively form or define the new and improved thermal 
type bulkhead assembly 20, it does not matter which particu- 

30 lar one of the pair of the thermal type bulkhead members 10, 
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10 is used within the left side of the refrigerated cargo 
container or within the right side of the refrigerated cargo 
container, and in a similar manner, it does not matter if a 
particular side surface of a particular one of the pair of 
5 the thermal type bulkhead members 10,10 is facing toward the 
front end of the refrigerated cargo container or facing to- 
ward the rear end of the refrigerated cargo container. Still 
further, it is also to be appreciated that each upper spring 
assembly 24, as disposed upon the upper end portion of each 
10 thermal type bulkhead member 10, is able to be flexed in ei- 
ther one of two opposite directions with respect to the plane 
defined by means of the main or primary lower panel assembly 
22 . 



In this manner, regardless of the positional orien- 

15 tat ion of either one of the pair of the thermal type bulkhead 
members 10, that is, whether a particular side surface of a 
particular one of the thermal type bulkhead members 10 is 
disposed forwardly or rearwardly, the upper spring assembly 
24 of the particular thermal type bulkhead member 10 will be 

20 able to be flexed from its undeflected position, as illus- 
trated within FIGURE 6, to its deflected position, as illus- 
trated within FIGURE 7. Accordingly, the upper spring assem- 
blies 24 of the pair of thermal type bulkhead members 10,10 
can properly engage the ceiling portion 38 of the refrigerat- 

25 ed cargo container, as illustrated within FIGURE 5, when the 
pair of thermal type bulkhead members 10,10 are effectively 
connected together, employed internally within the refrige- 
rated cargo container, and adjustably moved with respect to 
each other, as schematically denoted by means of the arrow M, 

3 0 so as to effectively form or define the new and improved 
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thermal type bulkhead assembly 2 0 within the refrigerated 
cargo container whereby one side edge seal member 74 of one 
of the pair of thermal type bulkhead members 10 is tightly 
and sealingly engaged with, for example, the left interior 
5 side wall portion of the refrigerated cargo container while 
an opposite one of the side edge seal members 74 of the other 
one of the pair of thermal type bulkhead members 10 is tight- 
ly and sealingly engaged with, for example, the right interi- 
or side wall portion of the refrigerated cargo container. 

10 With reference continuing to be made to FIGURES 

2-4, it is seen that in order to operatively connect the pair 
of thermal type bulkhead members 10,10 together so as to in 
fact form or define the new and improved thermal type bulk- 
head assembly 20, a pair of vertically spaced tensioning 

15 straps 92,92 are adapted to be mounted upon the laterally in- 
ward side edge portions of each one of the pair of thermal 
type bulkhead members 10,10 wherein such laterally inward 
side edge portions of the pair of thermal type bulkhead mem- 
bers 10,10 are adapted to be disposed in a laterally overlap- 

2 0 ped mode with respect to each other along the longitudinal 
centerline of the refrigerated cargo container. As can best 
be appreciated from FIGURES 2 and 3, each one of the verti- 
cally spaced tensioning straps 92,92, when mounted upon the 
thermal type bulkhead members 10,10, is seen to have a sub- 

25 stantially S-shaped configuration wherein each one of the 

tensioning straps is routed around the laterally inward side 
edge portions of the pair of thermal type bulkhead members 
10,10, and the opposite ends of the tensioning straps 92,92 
are respectively connected to suitable tensioning or tie-down 

30 mechanisms, cam buckle mechanisms, or the like, 94,94 which 



are respectively mounted upon the external side surface por- 
tions of the pair of thermal type bulkhead members 10,10. Ac- 
cordingly, depending upon the extent to which the tensioning 
straps 92,92 are effectively tensioned by means of the ten- 
5 sioning or tie-down mechanisms, cam buckle mechanisms, or the 
like, 94,94 so as to effectively adjust the lengths of the 
tensioning straps 92,92, the extent to which the laterally 
inward side edge portions of the pair of thermal type bulk- 
head members 10,10 can be overlapped with respect to each 

10 other can be variably adjusted so as to, in turn, variably 
adjust the overall width dimension x of the thermal type 
bulkhead assembly 20. In this manner, the overall width di- 
mension X of the thermal type bulkhead assembly 2 0 can be ad- 
justed so to permit the thermal type bulkhead assembly 2 0 to 

15 be accommodated within a refrigerated cargo container having 
a predetermined width dimension X as defined between the op- 
positely disposed side walls thereof. In addition, as a re- 
sult of the proper tensioning of the tensioning or tie-down 
straps 92,92, the tensioning or tie-down straps 92,92 effect- 

2 0 ively form a hinge structure by means of which the pair of 

thermal type bulkhead members 10,10 are movable with respect 
to each other, and still further, the laterally inward side 
edge portions of the pair of thermal type bulkhead members 
10,10 are effectively forced together so as to be disposed in 

2 5 a tightly sealed manner. 

In a similar manner, and as can best be appreciated 
from FIGURE 5, due to the inherent flexibility characteristic 
of the pair of upper spring assemblies 24,24 of the pair of 
thermal type bulkhead members 10,10, when each one of the up- 
30 per spring assemblies 24,24 is moved from its planar, unde- 
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fleeted position, as illustrated within FIGURE 6, to its arc- 
uate, deflected position, as illustrated within FIGURES 5 and 
7, the overall height dimension Y of the thermal type bulk- 
head assembly 20 can effectively be adjusted so as to permit 
5 the thermal type bulkhead assembly 2 0 of the present inven- 
tion to be accommodated within a refrigerated cargo container 
having a predetermined height dimension Y as defined between 
the ceiling portion 38 of the refrigerated cargo container 
and the floor portion 96 of the refrigerated cargo container. 

10 It is of course to be further appreciated that as a result of 
the inherent resiliency of the pair of upper spring assem- 
blies 24,24 of the pair of thermal type bulkhead members 10, 
10, the distal or free end portions of the pair of upper 
spring assemblies 24,24 of the pair of thermal type bulkhead 

15 members 10,10 will tightly and sealingly engage the ceiling 
portion 3 8 of the refrigerated cargo container. 

In order to in fact achieve or facilitate the arc- 
uate deflection of the upper spring assemblies 24,24 from 
their planar, undeflected positions or stateis, as illustrated 
20 within FIGURE 6, to their arcuate, deflected states or posi- 
tions, as illustrated within FIGURES 5 and 7, in order to ad- 
just the height dimension of each one of the pair of thermal 
type bulkhead members 10,10 in preparation for the accommoda- 
tion of the thermal type bulkhead assembly 20 within the re- 

2 5 frigerated cargo container having the predetermined height 

dimension Y, and in order to, in turn, facilitate the move- 
ment of one or both of the pair of thermal type bulkhead mem- 
bers 10,10 from their respective positions illustrated within 
FIGURE 2 to their finalized positions illustrated within FIG- 

3 0 URE 3, a vertically oriented adjustment strap 98 is provided 
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upon each side of each one of the pair of thermal type bulk- 
head members 10,10. As can be appreciated from FIGURE 1, it 
being noted that only one of the adjustment straps 98 is vis- 
ible, an upper end portion of the adjustment strap 98 is 
5 adapted to be fixedly secured to the free or distal end por- 
tion of the upper spring assembly 24, while the lower end 
portion of the adjustment strap 98 is fixedly secured to an 
upper end portion of the main or primary lower panel assembly 
component 22 as at 100. Accordingly, depending upon the di- 

10 rection in which the particular upper spring assembly 24 is 
to be arcuately deflected with respect to the plane of the 
main or primary lower panel assembly component 22, workmen 
personnel can grasp a particular one of the adjustment straps 
98 disposed upon a particular side of the upper spring assem- 

15 bly 24 and- by pulling upon the same, the arcuate deflection 
of the upper spring assembly 24 in the desired direction can 
be achieved. Of course other tensioning or holding implements 
may be utilized in conjunction with the adjustment straps 98 
in order to in fact facilitate the adjustment or manipulation 

2 0 of the same. 

With reference now being made to FIGURES 18 and 19, 
a second embodiment of an upper spring assembly adjustment 
strap mechanism is disclosed, and it is to be appreciated 
that in lieu of the separate adjustment straps 98 disposed 
25 upon the opposite sides of each upper spring assembly 24, a 
single, endless loop, vertically oriented adjustment strap 
198 may be routed upwardly along one upper side surface por- 
tion of the main or primary lower panel assembly component 
122, upwardly along one side surface portion of the upper 

3 0 spring assembly 124 and over the free or distal end portion 
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of the upper spring assembly 124, downwardly along the oppo- 
site side surface portion of the upper spring assembly 124 
and the opposite upper side surface portion of the main or 
primary lower panel assembly component 122, and through an 
5 apertured region 102 defined within the main or primary lower 
panel assembly component 122, A plurality of roller mechan- 
isms 104 are disposed within the apertured region 102 of the 
main or primary lower panel assembly component 122, and it is 
noted that the adjustment strap 198 is fixedly secured to the 

10 free or distal end portion of the upper spring assembly 124 

as at 106. The roller mechanisms 104 not only tend to facili- 
tate the movement of the adjustment strap 198 through the ap- 
ertured region 102, but in addition, the roller mechanisms 
104 effectively define a seal mechanism within the apertured 

15 region 102 such that air leakage from one side of the thermal 
type bulkhead member 110 to the other side of the thermal 
type bulkhead member 110 cannot occur. Accordingly, when it 
is desired to deflect the upper spring assembly 124 of any 
one of the thermal type bulkhead members 110 in a particular 

20 one of the two directions, the adjustment strap 198 is grasp- 
ed and effectively pulled through the array of roller mechan- 
isms 104 until the particular one of the pair of thermal type 
bulkhead members 110,110 is disposed at its proper position 
within the refrigerated cargo container whereupon release of 

25 the adjustment strap 198, the resiliency and flexibility 

characteristic of the upper spring assembly 124 will permit 
the same to sealingly engage the ceiling region of the refri- 
gerated cargo container. 

With reference now being made to FIGURES 1 and 20, 
3 0 it is noted that a last feature of each one of the new and 
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improved thermal type bulkhead members 10 constructed in ac- 
cordance with the principles and teachings of the present in- 
vention resides in the provision of means upon each one of 
the thermal type bulkhead members 10 for enabling or facili- 
5 tating the easy handling of any one of the thermal type bulk- 
head members 10. More particularly, each side surface of the 
main or primary lower panel assembly component 22 of the 
thermal type bulkhead member 10, that is, the front side sur- 
face of the main or primary lower panel assembly component 22 

10 of the thermal type bulkhead member 10 as well as the rear 

side surface of the main or primary lower panel assembly com- 
ponent 22 of the thermal type bulkhead member 10, is provided 
with a pair of laterally spaced, vertically oriented handle 
assemblies 108,108. Each handle assembly 108 is seen to com- 

15 prise a plurality of vertically spaced handle members 109,109 
which permit any individual one of the installation personnel 
to grasp any one of the handle members 109,109 at an eleva- 
tional level which is comfortable for that particular indivi- 
dual one of the installation personnel. It is to be appreci- 

2 0 ated further that the individual or separate handle members 
109,109 are defined within the respective handle assemblies 
108,108 as a result of the handle structures comprising the 
handle assemblies 108,108 being fixedly secured to and upon 
each side surface of the main or primary lower panel assembly 

25 components 22 of the thermal type bulkhead member 10 by means 
of a plurality of vertically spaced suitable fastener assem- 
blies 111. 

More particularly, as can best be appreciated from 
FIGURE 20, which comprises an enlarged view clearly illus- 
30 trating a first embodiment of one of the fastener assemblies 
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Ill, it is seen that each first embodiment fastener assembly 
111 comprises, in effect, a through-bolt assembly and is 
adapted to be used when it is desired to effectively secure 
both sides of the main or primary lower panel assembly com- 
5 ponent 22 together. More particularly, it is seen that each 
one of the fastener assemblies 111 comprises a tubular member 
113, having a bowed or rolling pin type configuration, where- 
in it is seen that the opposite ends of the tubular member 
113 are respectively provided with flanged or headed members 

10 115,115. The tubular member 113 passes through the entire 

thickness extent of the main or primary lower panel assembly 
component 22, and in this manner, it is seen that the flanged 
or headed members 115,115 are disposed or seated upon the ex- 
ternal surface portions of the plastic sheets or panels 52, 

15 or more particularly, upon the external surface portions of 
the polyvinylchloride (PVC) coated fabric 68, which would 
normally be disposed over the plastic sheets or panels 52,52, 
although it is noted that for clarity purposes, the polyvin- 
ylchloride (PVC) coated fabric 68 is not illustrated within 

2 0 FIGURE 20. 



In addition, a rivet or similar type fastener is 
adapted to be operatively connected to or associated with the 
tubular member 113 such that a shank portion 117 of the rivet 
or similar type fastener is disposed internally within the 

25 tubular member 113 which therefore effectively comprises a 
sleeve member. Continuing further, it is additionally seen 
that oppositely disposed flanged or headed members 119,119 of 
the rivet or similar type fastener are adapted to abuttingly 
engage or be seated upon the flanged or headed members 115, 

30 115 of the tubular sleeve-type member 113 in order to effect- 
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ively capture and secure the end portions of each handle mem- 
ber 109,109 therebetween. It is therefore to be appreciated 
still further that, as a result of the structural assembly 
comprising each fastener assembly 111, that is, the operative 
5 interaction defined between the tubular sleeve-type member 
113 and its flanged or headed members 115,115, and the rivet 
or similar type fastener comprising the shank portion 117 and 
its flanged or headed members 119,119, then when such tubular 
sleeve-type member 113 and the rivet fastener are assembled 

10 together, the bowed or rolling-pin configuration of the tubu- 
lar sleeve- type member 113 will effectively prevent any col- 
lapsing together of the oppositely disposed plastic sheets or 
panels 52,52. Alternatively, the tubular member 113 may be 
fabricated from a relatively hard elastomer which is axially 

15 compressible so as to ultimately attain the bowed or rolling 
pin type configuration when the rivet type fastener is opera- 
tively fastened or secured within the tubular member 113. 

It is therefore to be noted still further that, in 
accordance with this particular structural arrangement of 

2 0 each one of the fastener assemblies 111 as mounted upon the 

main or primary lower panel assembly component 22, when, for 
example, pulling forces are exerted or impressed upon the 
handle members 109,109, the forces will effectively be dis- 
tributed throughout the various components comprising the 
25 main or primary lower panel assembly component 22 and not 

just exerted or impressed upon one side surface of the main 
or primary lower panel assembly component 22 which could oth- 
erwise lead to pull-through or dislodgment of at least one of 
the fastener assemblies 111, as well as the loosening of the 

3 0 same, with respect to its mounted position upon the main or 
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primary lower panel assembly component 22. To the contrary, 
as a result of the structural arrangement of each one the 
fastener assemblies 111, the pulling forces are integrated 
into the various structural components comprising the main or 
5 primary lower panel assembly component 22 whereby, for examp- 
le, a pulling force exerted or impressed upon one side sur- 
face of the main or primary lower panel assembly component 22 
will likewise be exerted or impressed upon the opposite side 
surface of the main or primary lower panel assembly component 

10 22. It is lastly noted that as a result of the particular 

structure comprising the fastener assemblies 111, as well as 
being able to maintain the structural integrity of the fas- 
tener assemblies 111, air leakage from one side of the therm- 
al type bulkhead member 10 to the other side of the thermal 

15 type bulkhead member 10 can effectively be prevented. 

In a similar manner, and with reference now being 
made to FIGURE 21, which comprises an enlarged view that il- 
lustrates a second embodiment of one of the fastener assem- 
blies, it is noted that those structural components of the 

20 fastener assembly, as disclosed within FIGURE 21 and which 
correspond to the structural components of the fastener as- 
sembly as disclosed within FIGURE 20, will be designated by 
corresponding reference characters except that they will be 
within the 200 series. Accordingly, it is seen that the sec- 

25 ond embodiment fastener assemblies are designated by the re- 
ference character 211, and in addition, it is seen that, in 
lieu of the tubular sleeve-type member 113 having the bowed 
structure, each one of the fastener assemblies 211 comprises 
an externally threaded tubular member 213 through which the 

30 shank portion 217 of the rivet or similar type fastener pass- 
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es. Accordingly, as was the case with the fastener assemblies 
111, when the rivet or similar type fastener is operatively 
connected to the externally threaded tubular member 213, the 
threads of the externally threaded tubular member 213 will 
5 effectively engage laterally spaced internal portions of the 
internal open-cell foam core member or structure 262 such 
that any collapsing together of the oppositely disposed plas- 
tic sheets or panels 252,252 will effectively be prevented. 

Lastly, in connection with the various embodiments 

10 of fastener assemblies for securing handles, or other compon- 
ents or devices, upon the primary or main lower panel assem- 
bly components of the thermal type bulkhead members, when it 
is desired, for example, to mount or secure a handle, or oth- 
er component or device 309, upon only one of the oppositely 

15 disposed plastic sheets or panels 352,352 of the main or pri- 
mary lower panel assembly component 322 of the thermal type 
bulkhead member, either one of the fastener assembly embodi- 
ments as illustrated within FIGURE 22 may be employed. In 
conjunction with the description of such panel assembly and 

20 fastener embodiments, it is to be noted that those structural 
components of the fastener assemblies, as disclosed within 
FIGURE 22 and which correspond to the structural components 
of the fastener assemblies as disclosed within FIGURES 20 and 
21, will be designated by corresponding reference characters 

25 except that they will be within the 300 and 400 series. For 

example, in accordance with a third embodiment of a fastening 
assembly, and with reference being particularly made to the 
upper one of the fastening assemblies illustrated within FIG- 
URE 22, a grommet-type member 313 is mounted upon or within 

3 0 the selected one of the oppositely disposed plastic sheets or 



47 



panels 352,352 of the main or primary lower panel assembly 
component 322 of the thermal type bulkhead member, and it is 
seen that the grommet-type member 313 has flanged or headed 
members 315,315 which engage both the internal and external 
5 surface portions of the selected one of the plastic sheets or 
panels 3 52, although it is again noted that, since the poly- 
vinylchloride (PVC) coated fabric would normally be disposed 
over the external surface portions of the plastic sheets or 
panels 3 52,352, but for clarity purposes, the polyvinylchlor- 
10 ide (PVC) coated fabric has not been illustrated within FIG- 
URE 22 , the external flanged or headed portion 315 of the 
grommet-type member 313 will be engaged and seated upon the 
polyvinylchloride (PVC) coated fabric. 

In addition, a rivet-type fastener 317 is opera- 

15 tively inserted through or mounted within the tubular shank 
portion of the grommet-type member 313 whereby the head por- 
tion 319 of the rivet-type fastener 317 cooperates with the 
external flanged or headed portion 315 of the grommet-type 
member 313 so as to effectively capture and secure the hand- 

2 0 le, or other component or device, 309 therebetween. As can 

also be seen further from FIGURE 22, and with particular re- 
ference being made to the lower one of the illustrated fas- 
tener assemblies, in lieu of the grommet-type member 313 com- 
prising the integrally formed tubular shank portion and the 

25 flanged or headed members 315,315 for engaging both the ex- 
ternal and internal surface portions of the selected one of 
the oppositely disposed plastic sheets or panels 352,352 of 
the main or primary lower panel assembly component 322 of the 
thermal type bulkhead member, this lower fastener assembly is 

30 seen to comprise a tubular or sleeve-type member 413 inserted 
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through or mounted within the selected one of the oppositely 
disposed plastic sheets or panels 352,352 of the main or pri- 
mary lower panel assembly component 322 of the thermal type 
bulkhead member, and an external seal member 415. A rivet- 
5 type fastener 417 is . then operatively inserted through or 

mounted within the tubular or sleeve- type member 413 whereby 
the rear or internal end portion 421 of the rivet-type fas- 
tener 417 engages the internal surface portion of the plas- 
tic sheet or panel 352, while the head portion 419 of the 

10 rivet-type fastener 417 cooperates with the external seal 

member 415 so as to effectively capture and secure the hand- 
le, or other component or device, 409 therebetween. It is of 
course to be appreciated that either one of the illustrated 
upper or lower fastener assemblies may be used as desired or 

15 depending upon availability of the same. 

With reference now being made to FIGURES 23-25, ad- 
ditional embodiments of fastening means, for connecting toge- 
ther the pair of thermal type bulkhead members comprising the 
thermal type bulkhead assembly, are disclosed. As is readily 
2 0 appreciated, FIGURE 23 is similar to FIGURE 3, however there 
are subtle differences between the illustrated fastening sys- 
tems, which will of course be disclosed and discussed. It is 
firstly noted, however, for example, that those structural 
components of the fastening means, as disclosed within FIGURE 

2 5 23 and which correspond to the structural components of the 

fastening means as disclosed within FIGURE 3, will be desig- 
nated by corresponding reference characters except that they 
will be within the 500 series. Accordingly, it is noted that, 
in accordance with the principles and teachings comprising 

3 0 the fastening means embodiment as illustrated within FIGURE 
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23, the substantially S-shaped tensioning straps 592,592, in 
lieu of being routed around the external surface portions of 
the edge seal members 574,574, as was the case with the sub- 
stantially S-shaped tensioning straps 92,92 being routed 

5 around the external surface portions of the edge seal members 
74,74, are routed in such a manner as to respectively pass 
through the thermal type bulkhead members 510,510 so as to 
respectively be interposed between each one of the edge seal 
members 574,574 and the side edge portion of the associated 

10 main or primary lower panel assembly component 522,522 of the 
thermal type bulkhead member 510,510. It is further noted 
that the opposite ends of the tensioning straps 592,592 are 
of course connected to suitable tensioning or tie-down mech- 
anisms, cam buckle mechanisms, or the like, 594,594 which 

15 are, of course, fixedly mounted upon suitable C-shaped mount- 
ing brackets 596,596 which are routed around the side edge 
portions of the panel assembly components 522,522 and are se- 
cured to the plastic sheets or panels 552,552. 

Continuing further, and with reference now being 
2 0 made to FIGURE 24, it is again noted that those structural 

components of the fastening means, as disclosed within FIGURE 
24 and which correspond to the structural components of the 
fastening means as disclosed within FIGURE 23, will be desig- 
nated by corresponding reference characters except that they 
25 will be within the 600 series. Accordingly, it is noted that 
in accordance with the principles and teachings comprising 
the fastening means embodiment as illustrated within FIGURE 

24, the substantially S-shaped tensioning straps 592,592 have 
effectively been eliminated, and in lieu thereof, a substan- 

30 tially C-shaped tensioning strap 692 has been utilized. Each 
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one of the thermal type bulkhead members 610,610, in addition 
to having the suitably adjustable tensioning or tie-down 
mechanisms, cam buckle mechanisms, or the like, 694,694, as 
mounted upon the suitable mounting brackets 696,696, further 
5 comprises fixed fastening means 698,698 which are also secur- 
ed to the mounting brackets 696,696 which extend around the 
side edge portions of the panel assembly components 622,622 
and are mounted upon the plastic sheets or panels 652,652. In 
this manner, only a single adjustment needs to be made to po- 

10 sitionally adjust one of the thermal type bulkhead members 
610 with respect to the other one of the thermal type bulk- 
head members 610. It is also noted each one of the thermal 
type bulkhead members 610,610 is provided with both the ad- 
justable and fixed fastening means 694,698 in order to pre- 

15 serve the symmetrical, reversible, and universal utility of 

the thermal type bulkhead members 610,610. It is further not- 
ed that when the substantially C-shaped tensioning strap 692 
is effectively adjustably connected to the particular one of 
the thermal type bulkhead members 610, it is routed in such a 

2 0 manner as to pass through the particular one of the thermal 
type bulkhead members 610 so as to be interposed between the 
edge seal member 674 and the side edge portion of the associ- 
ated main or primary lower panel assembly component 62 2 of 
the thermal type bulkhead member 610. 

25 In connection with a last embodiment of such fas- 

tening assemblies for connecting the pair of thermal type 
bulkhead members together, the same is disclosed within FIG- 
URE 25. As was noted in connection with the fastening means 
of FIGURES 23 and 24, those structural components of the fas- 

30 tening means, as disclosed within FIGURE 25 and which corre- 
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spond to the structural components of v the fastening means as 
disclosed within FIGURES 23 and 24, will be designated by 
corresponding reference characters except that they will be 
within the 700 series. Accordingly, it is noted that in ac- 
5 cordance with the principles and teachings comprising the 
fastening means embodiment as illustrated within FIGURE 25, 
the substantially S-shaped tensioning straps 592,592 and the 
substantially C-shaped tensioning straps 692 have effectively 
been eliminated, and in lieu thereof, a plurality of male and 
10 female hook and slot mechanical connectors have been employ- 
ed . 

More particularly, it is seen that in lieu of the 
substantially C-shaped mounting brackets 596,696, a pair of 
plate- type mounting brackets 796,796 are secured to the oppo- 

15 sitely disposed plastic sheets or panels 752,752 of each one 
of the main or primary lower panel assembly components 722, 
722, and it is noted that each one of the mounting brackets 
796,796 is provided with a linear array of female slots, not 
shown. In addition, it is also seen that each one the mount - 

20 ing brackets 796,796 is provided with a male hook member 799, 
799. Accordingly, by suitably engaging a particular one of 
the male hook members 799,799 disposed upon each one of the 
mounting brackets 796,796 within a corresponding one of the 
female slots, not shown, defined within the other one of the 

25 mounting brackets 796,796, the thermal type bulkhead members 
710,710 can be adjustably fixed together so as to properly 
define the thermal bulkhead assembly 720. It is to be further 
appreciated that each one of the thermal type bulkhead mem- 
bers 710,710 is still symmetrical and reversible so as to 

3 0 preserve the universal nature of each one of the thermal type 
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bulkhead members 710,710. 

With reference lastly now being made to FIGURES 26- 
28, additional embodiments of side edge seal members, for 
sealingly engaging the internal side walls of the refrigerat- 
5 ed container, are envisioned. As is readily appreciated, for 
example, FIGURE 2 6 is similar to FIGURE 15, however there are 
differences between the illustrated structures comprising the 
side edge seal members, as will be disclosed and discussed. 
It is firstly noted, however, for example, that those struc- 

10 tural components of the side edge seals, as disclosed within 
FIGURE 2 6 and which correspond to the structural components 
of the side edge seal members as disclosed in FIGURE 15, will 
be designated by corresponding reference characters except 
that they will be within the 800 series. More particularly, 

15 it is noted that, in lieu of the side edge seal structure 

characteristic of the side edge seal member 74 as disclosed 
within FIGURE 15 wherein it is noted that the side edge seal 
member 74 has a substantially square-shaped cross-sectional 
configuration, the side edge seal member 874, as constructed 

2 0 in accordance with the teachings and principles of the pre- 
sent invention and as illustrated within FIGURE 26, has a 
notched cross-sectional configuration wherein the edge sur- 
face 875, which is adapted to be disposed, for example, in 
sealed engagement with a side wall surface of the refrigerat- 

2 5 ed container, is seen to have a substantially V-shaped recess 

877 defined therein which effectively divides the side edge 
seal member 874 into two laterally separated sections 879, 
879. As a result of such aforenoted structure, it can be ap- 
preciated that a predetermined amount of flexibility and re- 

3 0 siliency are inherently imparted to the side edge seal mem- 
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ber 874. Accordingly, depending upon the direction in which 
the thermal type bulkhead member 810 will be moved in a man- 
ner similar to that as illustrated in FIGURE 2 and as denoted 
by means of the directional arrow M when the thermal type 
5 bulkhead member 810 is moved into position with respect to 
one of the interior side wall surfaces of the refrigerated 
container, then the particular one of the two laterally sepa- 
rated section 879,879 will effectively deflect so as to per- 
mit the sealing edge surface 875 of the side edge seal member 

10 874 to in fact sealingly engage the interior side wall sur- 
face of the refrigerated container. It is also noted that the 
residual or main body portion of the overall side edge seal 
member 874 also serves to impart a predetermined amount of 
rigidity to the side edge seal member 874. In this manner, 

15 once the thermal type bulkhead member 810 has been positioned 
with respect to the interior side wall surface of the refri- 
gerated container, the side edge seal member 874 cannot be 
readily or easily dislodged from its ^engaged position with 
respect to the interior side wall surface of the refrigerated 

20 container. 

With reference now being made to FIGURE 27, an ad- 
ditionally modified embodiment of the side edge seal member, 
for sealingly engaging the interior side wall surfaces of the 
refrigerated container, is illustrated. As was the case with 

2 5 the previously described embodiments, those structural com- 
ponents of the side edge seal members 974, as disclosed with- 
in FIGURE 27 and which correspond to the structural compon- 
ents of the side edge seal members as disclosed within FIG- 
URES 15 and 26, will be designated by corresponding reference 

30 characters except that they will be within the 900 series. 



More particularly, it is noted that, in lieu of the side edge 
seal structure characteristic of the side edge seal member 74 
as disclosed within FIGURE 15 # or in lieu of the side edge 
seal structure characteristic of the side edge seal member 
5 874 as disclosed within FIGURE 26, the side edge seal member 
974, as constructed in accordance with the teachings and 
principles of the present invention and as illustrated within 
FIGURE 27, comprises a pair of substantially concentrically 
or coaxially arranged tubular members 981,983. The outer tub- 

10 ular member 983 defines an outer surface portion 975 which is 
adapted to be sealingly engaged with an interior side wall 
surface portion of the refrigerated container, and it is fur- 
ther noted that the flexibility and resiliency of the outer 
tubular member 983 is greater than that of the inner tubular 

15 member 981. 

As a result of such aforenoted structure, it can be 
appreciated that a predetermined amount of flexibility and 
resiliency, as well as a predetermined amount of rigidity, 
are inherently imparted to the side edge seal member assembly 

20 974. More particularly, depending upon the direction in which 
the thermal type bulkhead member 910 is moved, in a manner 
similar to that as illustrated in FIGURE 2 and as denoted by 
means of the directional arrow M, then when the thermal type 
bulkhead member 910 is moved into position with respect to 

2 5 one of the interior side wall surfaces of the refrigerated 
container, a particular one of the two oppositely disposed 
side portions of the outer tubular member 983 will effective- 
ly be deflected until the deflected or deformed section of 
the outer tubular member 983 effectively encounters the inner 

30 tubular member 981. In this manner, the sealing edge surface 
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portion 975 of the side edge seal member 974 can easily and 
readily permit the side edge seal member assembly 974 to en- 
gage the interior side wall surface of the refrigerated con- 
tainer while the more rigid inner tubular member 981, which 
5 effectively supports the deflected or deformed outer tubular 
member 983, subsequently serves to maintain the side edge 
seal assembly 974 at its sealed position with respect to the 
interior side wall surface portion of the refrigerated con- 
tainer once the thermal type bulkhead member 910 has in fact 
10 been desirably positioned with respect to the interior side 
wall surface of the refrigerated container. 

With reference lastly being made to FIGURE 28, an- 
other modified embodiment of the side edge seal member, for 
sealingly engaging the interior side wall surfaces of the 

15 refrigerated container, is illustrated. As was the case with 
the previously described embodiments, those structural com- 
ponents of the side edge seal members 1074, as disclosed in 
FIGURE 28 and which correspond to the structural components 
of the side edge seal members as disclosed within FIGURES 15 # 

2 0 26 and 27, will be designated by corresponding reference 

characters except for the fact that they will be within the 
1000 series. More particularly, it is noted that, in lieu of 
the side edge seal structures characteristic of the side edge 
seal members as disclosed within FIGURES 15,26, and 27, the 

2 5 side edge seal member 1074, as constructed in accordance with 
the teachings and principles of the present invention and as 
illustrated within FIGURE 28, comprises a plurality of tubu- 
lar 1081,1083,1085 which are arranged in a substantially tri- 
angular array. The outer tubular member 1085 defines an outer 

30 surface portion 1075 which is adapted to be sealingly engaged 
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with an interior side wall surface portion of the refrigerat- 
ed container, and it is further noted that the triangular ar- 
rangement of the tubular members 1081,1083,1085, wherein the 
tubular members 1081,1083,1085 can effectively move with re- 
5 spect to each other, imparts a predetermined amount of flexi- 
bility and resiliency for the overall side edge seal member 
assembly 1074. 

As a result of such predetermined amount of flexi- 
bility and resiliency, as well as a predetermined amount of 

10 rigidity, since the relative movement of the tubular members 
1081,1083,1085 with respect to each other is in fact still 
limited as a result of the confinement of the tubular members 
1081,1083,1085 within the fabric 1076, then, depending upon 
the direction in which the thermal type bulkhead member 1010 

15 is moved in a manner similar to that as illustrated in FIGURE 
2 and as denoted by means of the directional arrow M, when 
the thermal type bulkhead member 1010 is moved into position 
with respect to one of the interior side wall surfaces of the 
refrigerated container, the outermost tubular member 1085 is 

20 able to effectively shift its position with respect to the 

inner tubular members 1081,1083, or alternatively, the inner 
tubular members 1081,1083 will effectively be moved away from 
each other so as to permit the outermost tubular member 1085 
to move partially therebetween. In either case, the sealing 

25 edge surface portion 1075 of the side edge seal member assem- 
bly 1074 can easily and readily engage the interior side wall 
surface of the refrigerated container while the inherent ri- 
gidity of the side edge seal member assembly 1074 subsequent- 
ly serves to maintain the side edge seal member assembly 1074 

30 at its sealed position with respect to the interior side wall 
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surface portion of the refrigerated container once the therm- 
al type bulkhead member 1010 has in fact been desirably posi- 
tioned with respect to the interior side wall surface of the 
refrigerated container. 

5 Thus, it may be seen that in accordance with the 

principles and teachings of the present invention, there has 
been disclosed a new and improved thermal type bulkhead as- 
sembly which comprises a pair of new and improved thermal 
type bulkhead members which are adapted to be adjustably po- 

10 sitioned with respect to each other in an overlapped mode in 
the widthwise direction whereby oppositely disposed side edge 
portions of the pair of bulkhead members can effectively en- 
gage the oppositely disposed interior side walls of the re- 
frigerated cargo container, while upper sections of the bulk- 

15 head members comprise spring assemblies which can flexibly 

and adjustably engage the ceiling portion of the refrigerated 
cargo container. In this manner, the lateral extent or width 
dimension X of the thermal type bulkhead assembly, as well as 
the vertical extent or height dimension Y of the thermal type 

2 0 bulkhead assembly, can be adjustably varied whereby the ther- 

mal type bulkhead assembly of the present invention is ef- 
fectively universal in structure so as to be capable of being 
utilized within different refrigerated cargo containers char- 
acterized by means of different internal width and height di- 
25 mensions. The side edge regions of each bulkhead member, as 
well as the upper edge portion of each bulkhead member, are 
also provided with unique edge seal structures so as to enab- 
le or achieve good sealing properties with respect to the in- 
terior side wall and ceiling portions of the refrigerated 

3 0 cargo container. 
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Obviously, many variations and modifications of the 
present invention are possible in light of the above teach- 
ings. For example, while the use of open-cell foam has been 
discussed, described, and illustrated as being preferable, 
the use of closed-cell foam may also be implemented. It is 
therefore to be understood that within the scope of the ap- 
pended claims, the present invention may be practiced other- 
wise than as specifically described herein. 



